Introduction
In civilian practice most gunshot wounds are due to the use of low velocity arms, whereas in military warfare high velocity weapons are commonly used. The severity of'injury sustained from a high velocity bullet is generally much greater than that due to a low velocity missile. In the Northern Ireland situation injuries due to both types have been frequently encountered.
Patients
During the period 1969-76 inclusive, 88 patients, of whom 80 were male, were admitted to the Royal Victoria Hospital, Belfast with gunshot injuries to the large intestine, its mesenteric supports or its blood supply. In 75 patients the missiles had penetrated the full thickness of the bowel wall, thus allowing faecal contamination of the peritoneal cavity or pelvis.
Initial treatment
When a patient arrives at the Accident and Emergency Department with a gunshot injury of the abdomen it is important to make a rapid assessment of the general state of the patient as well as ascertaining the physical signs related to the abdomen and any other injured region. Urgent resuscitative measures should take precedence over investigative procedures but, if circumstances allow, anteroposterior and lateral X-rays of the abdomen will help in the localization of missiles. X-rays may reveal gas in the peritoneal cavity, although the viscus from which it has come may not be known at this stage. Again, normal X-rays do not exclude the possibility of serious injury to the large bowel or its blood supply.
It is only at the time of laparotomy that an accurate assessment of the damage can be made, although, from the trajectory of the bullet, some predictions may be possible.
Exploration of all gunshot wounds of the abdomen is mandatory unless the patient is about to succumb from injury to other vital structures, such as the brain. The abdomen is opened through a long paramedian or midline incision, long enough to allow thorough examination of the abdominal and pelvic cavities. When faecal contamination has occurred it is important to remove particulate matter and to irrigate with copious amounts of normal saline.
Management ofnon-penetrating colonic injuries
There were 13 patients in whom damage to the wall of the colon or its mesentery occurred but in whom the injury did not involve the full thickness of the intestine and in whom the mucosa remained intact. Three patients with sero-muscular tears were treated by simple suture. In 3 other patients significant vascular damage had occurred; these were treated by sigmoid resection, transverse colostomy, and left iliac colostomy, respectively. In the remaining 7 patients there were rents or haematomata in the mesentery. Among the 13 patients in the group with non-penetrating colonic injury there were 8 who had small-bowel perforations and several had injuries to other organs.
Management ofperforating injuries of the colon and rectum
The distribution of the perforating injuries in the colon and rectum is set out in Table I . The majority of penetrating wounds of the right colon were treated by either primary closure or resection with anastomosis, the former being used for the less severely damaged. One patient who had a gunshot wound of the caecum was initially treated by a tube colostomy in another hospital and subsequently transferred to the Royal Victoria Hospital, where a right hemicolectomy was carried out for a gangrenous caecum. The patient eventually succumbed. The outcome might have been different if a right hemicolectomy had been carried out at the first operation. If there is any doubt about the viability of tissue, then it is wise to perform a resection. Following resection for extensive damage of the right colon, a terminal ileostomy and mlJCOUS colostomy is seldom indicated.
Wounds of the transverse colon were generally treated by exteriorization, the perforation itself being converted into a colostomy. It was often possible simply to close the colostomy later but sometimes it was necessary to resect the segment, particularly if the initial penetration was near the mesenteric border.
For penetrating wounds of the splenic flexure or descending colon the general policy was either primary repair or resection, whichever seemed more appropriate. Generally a colostomy was established in the transverse colon proximal to the lesion. In 6 cases of the series a decompressing colostomy was omitted; two of these patients developed a faecal fistula and one died as a result of this complication.
The sigmoid loop also lends itself to exteriorization if it is the seat of injury. However, perforations low in the sigmoid or rectosigmoid segment were not suitable for exteriorization. These were closed by direct suture and a proximal colostomy was generally performed.
There were 7 patients with isolated rectal injury; fortunately, only one of these had concomitant injury to the bladder. Intraperitoneal rectal injuries were repaired and, where feasible, extraperitoneal wounds of the rectum were also closed. All except one of the patients with rectal injury had a left iliac colostomy established. It is the author's belief that every case of extraperitoneal gunshot injury to the rectum should have the benefit of a proximal colostomy and it is preferable to divide the colostomy loop to make sure that spillover, even though rare, does not occur.
Associated injuries
Missiles which enter or pass through the abdominal cavity often cause injury to more than one organ. Among the 75 patients with penetrating injuries to the large bowel there were only 14 cases (18.6() () without injury to any other viscera. Patients with wounds of the caecum and ascending colon had less associated visceral damage than, for example, patients with wounds of the transverse colon.
The average number of hollow or solid abdominal organs damaged in the 75 patients with penetrating large-bowel injuries was 2.5 per patient. Patients with more severe trauma who died as a result of their injuries had an average of 3.8 intra-abdominal organs injured, compared with a mean of 2.1 among the survivors. The number of associated injuries in the 75 patients with penetrating large bowel injury are summarized in Table 2 .
In just over half of the cases the small intestine was also penetrated and often the perforations were multiple. One patient had sustained 19 perforations, requiring resection of 5 short segments and the closure of several other individual holes.
Control of infection
It is important that entrance and exit wounds are thoroughly debrided and that adequate drainage of injured areas is instituted.
In this series of patients a wide range of antibiotics have been used by different surgeons over the years, but in recent times the combination of metronidazole with a broad-spectrum antibiotic to meet the challenge of both aerobic and anaerobic organisms has been generally adopted. It is helpful to commence the administration of antibiotics prior to laparotomy. Tetanus toxoid is given routinely.
Mortality
There were 16 deaths among the 88 patients with large-bowel injury, an incidence of 18·2%. The cause of death was often multi-factorial. The main factors in 7 patients who died within the first 24 hours of injury were haemorrhage and shock; all had extensive injuries, often due to a high velocity weapon or to multiple missiles; in some the colonic injury was but an additional element in the overall problem.
Deaths occurring after the second day were for the most part due to sepsis and multiple organ failure. In one patient a faecal fistula due to breakdown of anastomosis of the left colon was a significant factor. This patient had not had the benefit of a decompressing transverse colostomy. One patient who had resection for multiple small-bowel injuries in the presence of faecal contamination from concomitant colonic injury subsequently developed a small bowel fistula and died. Another patient who initially sustained duodenal and colonic perforations subsequently developed a duodenal fistula from which he succumbed. In both these latter cases the initial faecal contamination is likely to have adversely influenced the prognosis.
Discussion
There is no single policy of management which is applicable to all cases of colorectal injury and each case must be dealt with according to the local findings as well as the overall state of the patient. Morbidity and mortality following colorectal injuries are high when associated with severe haemorrhagic shock, gross peritoneal contamination, multiple visceral injuries, undue delay in treatment, and when caused by a bullet entering the body at a high velocity. It has been demonstrated that mortality in patients with large-bowel injury is related to the number of associated injuries.
While either primary closure or resection IS applicable to most gunshot injuries of the right colon, the use of such procedures alone without the addition of colostomy in the treatment of injuries of the left colon is fraught with danger. In dealing with a gunshot injury to the left colon a colostomy should only be omitted if the following criteria are fulfilled: (a) the wound is limited in extent and due to a low velocity bullet, (b) less than 4 hours have elapsed between the time of injury and the time of operation, (c) there is minimal peritoneal soiling, and (d) there is minimal associated injury.
How much the colonic injury influenced the outcome in many of the patients who died is difficult to say. In some of the cases not only was there extensive abdominal injury but also concomitant chest and other injuries. Nevertheless, patients who have had massive blood loss together with injury, particularly of pancreas, duodenum and liver, are less likely to survive if there is the additional factor of faecal contamination of the peritoneal cavity. One encouraging aspect in the surgical management of the patients in this series was that no one with an isolated colonic or rectal injury died.
Summary
Eighty-eight patients suffering from gunshot injuries of the large intestine were admitted during an 8-year period to the Royal Victoria Hospital, Belfast. In 16 patients who died there was an average of 3.8 intra-abdominal organs injured. No patient with an isolated colonic or rectal injury succumbed.
